Purpose: Academic debate is an effective method to enhance the competences of critical thinking, problem solving, communication skills and cooperation skills. The present study examined the improvement of debate competence which is an outcome of debate-based flipped learning. Methods: A questionnaire was administrated to second-year premedical school students at Yeungnam University. In total 45 students participated in the survey. The survey questionnaire was composed of 60 items of eight subfactors on debate competence. To investigate the homogeneous of low and high achievement groups, 18 items on empathy and 75 items on critical thinking scales were used. To compare the pretest with posttest scores, data was analyzed using paired sample t-test. Results: There were no significant differences between low and high achievement groups by average grade at the beginning of the semester. There was a significant improvement in high achievers on the logical argumentation (p<0.001), proficiency in inquiry (p<0.01), active participation (p<0.001), ability to investigate and analyze (p<0.001), observance of debate rules (p<0.05), and acceptability (p<0.05). Even in low achievers, active participation (p<0.05) and ability to investigate and analyze (p<0.01) were significantly improved. Conclusion: Results showed that students could improve their debate competence by the debate-based flipped learning. A prospective and comparative study on the communication and teamwork competences needs to be conducted in the future. It is suggested that in-depth discussion for the curriculum design and teaching will be needed in terms of the effectiveness and the outcomes of the medical humanities.
Introduction
Medical schools are institutions of higher education.
The purpose of higher education is not to make students acquire the only knowledge, but to coach students to be effective problem solvers and good communicators in real world as well as prominent and productive citizens and members of future society. One of the methods of enhancing the competences of problem solving and communication with teamwork and professionalism is academic debate. Debate is the process of inquiry and advocacy, a way of arriving at a reasoned judgment on a proposition [1] . Critical thinking and listening as well as the acceptance of leadership roles can be developed as consequences of practicing [2, 3] .
During debate activities, students could improve the abilities of democratic decision making to resolve the conflictual and irreconcilable situation between the two opposing positions on an issue [4] . This method allows students to choose pros or cons with one topic and to make students to learn not only the ability to speak, listen and persuade but also to acquire the competence of critical thinking, plentiful knowledge of real world and mutual cooperation skills to be better performers.
Freeley & Steinberg [1] told that debating leads to the ability to analyze, criticize, and advocate ideas, to make reasoning inductively or deductively, and to reach factual or judgmental conclusions based on sound inferences drawn from unambiguous statements of knowledge or belief.
In 2010, Yeungnam University College of Medicine adopted debate-based introduction curriculum on medical humanities and since 2012, debate-based flipped learning was introduced as a new concept of teaching method for medical humanities. During the 18 weeks, students who belong to one of the eight teams should take part in eight debates and four general discussion activities. For the debate, students who are in the debate teams should be allocated to the pros or cons of an issue and should develop a strategy to win the debate engaging in activities which are making arguments, taking positions, supporting those positions and reaching an agreement. There were five steps of learning activities for the students who were audiences of debate. First, students should prestudy the contents uploaded by debaters or professors on the leaning assistant system. Second, in the beginning of class, mobile quiz is conducted to check the degree of preparation. Third, students should evaluate the quality of debate and ask questions about the issues during the class. Forth, students should make out the self-report, which sums up the ideas and describes their own opinions about the issues. Students were assigned to eight teams and two of the eight teams participated in a structured academic debate.
Each team was assigned to present the pro or con, researched The survey questionnaire was composed of the Debate
Competence Scale (DCS), the Korean translation of the Jefferson Scale of Empathy-S version (K-JSPE-S) [5] and California Critical Thinking Disposition Inventory (CCTDI) [6] . K-JSPE-S and CCTDI were used to investigate the homogeneous of the high and low achiever groups. Kang & Jang [7] 
Results
To investigate the similarity between the low and high achievers' groups, descriptive analysis and t-test for Table 1 . There were no significant differences in K-JSPE-S scores as well as in CCTDI scores between low and high achievement groups. Two groups of students were not significantly different in empathy and critical thinking disposition and there was no significantly different in debate competence between low and high achievement groups ( Table 2 ).
In the result of a paired sample t-test of pretest to posttest scores on debate competence and subfactors (Table 3) , the mean scores on the debate competence were 3.33±0.53 at the beginning of semester and 3.55±0.51 at the end of semester. There was a significant difference between the pretest and posttest scores, and the improvement of debate competence was identified (t=4.14, p<0.001).
Within the subfactors of debate competence, logical The present study shows that students could be improved by the debate-based flipped learning. Nonetheless, the weakness of the retrospective nature of the student survey in which students rated both pretest and posttest [8] , students showed the progress in competence.
In the six factors except of in open-minded listening and prompt response, there were significant improvements in competence at the end of the semester. This is in line with other previous studies about debate based learning.
Debate is an effective method for training the ability of discussion in short terms and useful method of cultivating the abilities of inquiry, decision-making and critical thinking [7, 9, 10, 11, 12] .
With burden of proof or rebuttal, students could learn how to prove the problems of the status quo and how to design the debate strategies focusing on the main issues [13] . ship with confidence on the debate [7, 14] . The students who were participants in the survey had weakness in the prompt response competence.
Lee [12] suggested a general evaluation form to assess the policy debate performance. It was proposed to assess the seven domains of the debate performance: analysis, organization, reasoning, evidence, refutation, delivery, and teamwork. In the present study, DCS which was conducted to assess the students' competence could not get any information of the delivery and teamwork among the students. A prospective study on the communication and teamwork competences needs to be conducted in the future with objective evaluations of instructors and peers. Another limitation of the present study is the small sample size. A comparative study across the students who possess various levels of the competences and different grades of the medical students needs to be encompassed for the study.
In conclusion, the effectiveness of the debate-based flipped learning was clarified by the present study. From the results of the present study, it is suggested that in-depth discussion for the curriculum design and teaching methods will be needed in terms of the effectiveness and the outcomes of the medical humanities.
